Hao Manh Quach https://orcid.org/0000-0002-0456-2065
Introduction
It has been well postulated that the provision of financial services to the poor, or microfinance 1 , is a powerful means of providing low income households with the chance to escape from poverty and to transform their lives. It is also evident that there is a strong demand for small-scale commercial financial services -both credit and savings -from low-income households (see, for example, Beck, 2015; Robinson, 2001 for comprehensive review). The strong demand for financial services by low income households, together with the evidence that access to credit reduces household poverty, provides clear incentives for policy makers to develop a framework for providing financial services to lowincome households.
As many studies have shown, by providing lowincome households with access to financial services, the service providers help them to improve their productivity and management skills, create jobs, smooth income and consumption flows, enlarge and diversify their businesses, and increase their income and other benefits, such as health care and education. The various evidence supporting this assertion can be found from a variety of empirical study around the world (Beck, 2015) .
Pioneer research studies that find the positive impact of access to credit on household welfare include Khandker (1998 Khandker ( , 2001 Khandker ( , 2003 , Pitt and Khandker (1998) , Coleman (2002) , etc. More recent studies continue to show the link, such as findings from Karlan and Zinman (2010) , Augustburg et al Hao Manh Quach, 2016 . Hao Manh Quach, Senior Lecturer in Finance, The University of Lincoln, UK. 1 Microfinance is defined either narrowly as microcredit or broadly as microcredit plus micro savings, micro insurance, pre and post loan technical trainings and business supports. In this paper, we use the term microcredit for narrow microfinance to distinguish against broad definition of microfinance.
(2014), Angelucci, Karlan and Zinman (2015), Banerjee et al. (2015) , etc. Moreover, it is also well documented that microfinance programs do not serve the poorest, but when they do so, the poorest can benefit from microfinance through increased income and reduced vulnerability (Morduch and Haley, 2002) . There is also some evidence that the degree of poverty may affect the response. Betteroff poor households have a larger positive response than the very poor (Coleman, 2002) .
With respect to Vietnam context, there are a number of research papers that look at this literature and find some mixed findings on the impact of credit on household welfare. For example, Lensink and Pham (2012) find a positive impact of access to credit and of the accumulated amount of credit on self-employment profits in Vietnam. Nghiem et al. (2012) conduct a quasi-experimental study on households of microfinance programs by NGOs and find that there are no significant impact of participation on household welfare proxied by income and consumption per adult equivalent. Doan et al. (2014) suggest that formal credit has positive impact on education and healthcare spending, while the informal credit does not. Another research by Barsland and Tarp (2008) examines the use of credit and finds that formal credit is used mostly for production and asset accumulation, while formal credit is for consumption smoothing.
Paramount among the limitations of the existing studies is the absence of a coherent econometric methodology that would make empirical findings easily comparable. The key methodological problem with most research studies is the issue of sample selection bias (Heckman, 1979) in which the household characteristics may well affect both the probability of access to credit and the ability to achieve better welfares. Differences in research methodology seem to account for differences in research findings.
The objective of this paper is to propose and implement an econometric framework which seeks to overcome the shortcomings of the research methodology employed in previous studies. In addition, the paper seeks to obtain evidence on the impact of credit on household economic welfare in rural areas in Vietnam. Specifically, the paper addresses two questions: (i) the determinants of household borrowings in rural Vietnam and (ii) the impact of household borrowing on household economic welfare. The data used for this paper are from the two Vietnam Household Living Standard Surveys taken in 1992/1993 and 1997/1998 (for simplicity purpose, we will call it Survey 1 and Survey 2, respectively). We use these samples simply for the reason that they are the first and the only two surveys that are implemented with assistance from international organizations which are more comprehensive to cover better the rural areas across Vietnam.
The remainder of this paper is organized as follows. Section 1 develops the econometric framework. We discuss the characteristics of data in section 2. In the following section, we present and discuss our test results. The concluding section summarizes the main findings of our paper and draws policy conclusions.
The model
We consider a simple two-period economy in which there are two sets of actors: households and the lenders. We assume that households finance their economic activities by borrowing from the lenders. The impact of borrowing during the period is expected to occur at the end of the period and to affect household economic welfare. For simplicity, we look at household i in location j at time t. During the period from t-1 to t, this household would have a demand for credit C d ijt . However, household demand for credit is constrained by the supply of credit C s ijt . While the demand depends on household characteristics, the supply of credit depends on the availability of funds and the lender's characteristics. The household borrowing function is jointly determined by demand and supply functions, denoted as C ijk . During the period from t-1 to t, the household generates its economic welfare, which is observed at time t and denoted as Y ijt . The Figure  below illustrates our approach. 
where X 3 is a vector of lenders' characteristics; X 2 is a vector of local market characteristics; and W s is a vector of unobservable characteristics of households and the local market which correlates with supply of credit.
In theory, the demand and supply of credit would determine the amount and price of credit granted to a representative household. However, the credit market is special. The existence of asymmetric information may lead lenders into the problems of adverse selection and moral hazard (Alkelof, 1970) . One solution to these problems is for the lenders to tailor their loan contract covenants, which may act as a screening device to distinguish borrowers (Bester, 1985; Bester, 1987) . Another solution is for the lenders to ration credit (Stiglitz, 1981) . For these reasons, the function of household borrowing may result not only from pure demand and supply functions but also from variables controlling for asymmetric information problems, such as collateral, interest rates, availability of funds and competition amongst borrowers etc 2 . The reduced form of household borrowing function, therefore, should be estimated as follows:
where X 1 is a vector of household characteristics; X 2 is a vector of local market characteristics; X 3 is a vector of lender's characteristics and W c is a vector of unobservable variables. Now, we look at the equations (1) and (4). We may see that with a cross sectional data, i.e., households are observed at only one point of time (i.e., at the end of the observed period), it is likely that the unobservable characteristics of household and local markets, W c in equation (4) and W in equation (1), are correlated, so that the estimate of Y based on (1) could result in biased coefficients. More specifically, because of unobservable characteristics of households and the local market, such as a household's special effort and dedication, and the natural comparative advantages of the local market, etc, it is possible that an increase in a household's welfare is not the result of household borrowings, but because of that the household has invested more effort or they live in a better location for farming, for example. Alternatively, the lenders may screen households using their characteristics. As a result, better-off households receive loans, but better-off households may also be able to generate higher welfare outcomes. Therefore, the estimation of c based simply on the welfare equation (1) may not be consistent.
Econometrically, the solution to the issue of endogeneity of credit is to employ instrumental variables and two-stage regression method. We, first, estimate the determinants of household credit, which include instrumental variables that will not be included in Equation (1), but can be used to predict the amount of household credit that does not depend on household characteristics. Selecting appropriate instrumental variables is, therefore, a crucial task, as the instruments must not be correlated with household welfare, but must be closely correlated with the amount of credit borrowed. Given the existence of credit rationing in the market, the high demand and limited supply of credit in rural areas, what actually matters is the supply of credit. The instrumental variables must, therefore, be those which well describe the characteristics of the lender.
From the Equation (4), there are two sets of observable variables, of which we can see that the lender's characteristics may serve as the instrumental variables. The lender characteristics influence the supply of credit and they do not directly affect household welfare. But which of these characteristics should be chosen? One may think the lending interest rate could be a good instrument as it describes the response of supply, i.e., the amount of credit supplied. However, in rural Vietnam, because of the government restrictions on the lending interest rates, the "interest rate" can not serve as an instrument, as it does not vary very much across the sample. The instrumental variables that we select include: the availability of funds; the credit allocation pattern; and the competition between lenders at commune and village levels.
Hence, in the first stage, the household borrowing is estimated based on Equation (4) where lenders' characteristics play the role of instrumental variables. The predicted values of household credit that are obtained from Equation (4) Greene, 2003) , which indicates that whether or not the endogeneity of credit is significant, and that the twostage regression is appropriate.
Having solved the problem of the endogeneity of credit, our next concern is about the selection of the sample. From a household survey, we can observe that there are a number of households who borrow and other households who do not. For a number of reasons, including credit rationing by the lenders, the nonborrowing households cannot get loans, even if they wish to do so. The allocation of credit, therefore, is not a random process. If we select only borrowing households and estimate the effect of credit on household welfare, the estimation may be biased. For example, the lenders select households, because they are more credit-worthy, but credit-worthy households may achieve higher welfare outcomes. Hence, the effect of credit on household welfare is not consistent.
To control for sample selection bias, the whole sample, which includes both borrowing and nonborrowing households, should be used. The first stage regression using Equation (4) is, then, reconsidered as follows. For the purpose of convenience, we denote vector X = (X1, X2, X3), i.e., X includes household characteristics, local market characteristics and lender's characteristics. The structural form of household credit function (4), therefore becomes:
Econometrically, if we observe (Y i , X i ) for a random sample, the estimation of the coefficients using ordinary least squares (OLS) regression produces a consistent estimation of , i.e. 
Equation (5) implies that a marginal effect of x' i on c i differs from which results from the OLS regression, which is, therefore, not appropriate. A number of studies have proposed different methods to solve this problem using log likelihood function maximization. We follow Tobin's (1959) approach, which is, then, called the Tobit model 4 . 
Econometric procedures and results
In this section, we implement the tests and report the empirical evidence on the effect of household credit on household welfare. The Survey 2
Considering the test results for the Survey 2 from Table 1 , we find that, of the natural attributes of households, the age of household head and the size of household are significantly related to total household borrowing at 1% level of significance. In Survey 2, the middle-aged households tend to borrow more than the other households. The household size is positively and significantly related to household borrowing, indicating either that larger-size households demand more loans or that the lenders allocate more credit to households with more laborers. The gender of the household head and the dummy variable of whether a household is a farm household are not significantly related to household borrowing. This result indicates that in rural areas there is no distinction between genders and type of households in demanding loans and the allocation of credit.
The proxy variables for household assets are found to be significantly related to household borrowing. At the 5% level of significance, the education of the household head is positively and significantly related to household borrowing, implying that more educated households tend to borrow more than others. At the 1% level of significance, we find that the ownership of farming land positively and significantly affects the amount of household borrowing. This indicates either that the ownership of land is very important for gaining access to loans, since the formal lenders normally require land use certificates as collateral for loans, or that households owning more farming land borrow more, i.e., bigger farm need more money. Financial savings and nonfinancial savings are negatively and significantly related to household borrowings, at the 1% level of significance. This shows that the households with smaller endowments tend to demand more and borrow more.
Our next concern is about whether or not the availability of funds (or the supply of credit) plays any role in household borrowings. To proxy for the availability of funds, we calculate the sum of all household borrowings by source at village, commune and province level. We, then, consider the availability of formal funds at village, commune and province level and the availability of informal funds at village level. At the 1% level of significance, we find that the availability of informal funds at village level, the availability of formal funds at village level and the availability of formal funds at province level are positively and significantly related to household borrowings. However, the availability of formal funds at commune level is negatively and significantly related to household borrowing at the 5% level of significance. The opposite signs of the effect of formal sources of credit at different levels may imply that in order to help rural households to gain access to formal sources of credit, the network of formal lenders must be extended at the village level. The negative effect of the availability of formal credit at commune level possibly implies that, where formal credit supply is restricted, households may borrow more from informal lenders. The effect of the availability of informal sources of funds at village level on household borrowing indicates that informal sources of credit remain important in rural credit markets.
The Survey 1
The findings from the Survey 1, as shown in Table 1 , are similar and confirm the main findings from Survey 2. We find the negative and significant effect of the age of household head on household borrowing at the 1% level of significance. This result also indicates older households tend to borrow less. Household size is, again, positively and significantly related to household borrowing at the 1% level of significance. The gender of the household head and farm household variable are not found to be significantly related to household borrowings.
Of the proxy variables for household assets, the ownership of farming land, the value of financial savings and non-financial savings are all significantly related to the total household borrowing, but we do not find evidence for the influence of the education of the household head. At the 5% level of significance, the positive effect of the ownership of farming land on the amount of household borrowings confirms the implication that we found in Survey 2 that households owning more land demand more loans for their production or that the lenders use land owning as a priority criteria for offering loans. At the 1% level of significance, the negative effects of financial and non-financial savings are relevant to previous findings that betteroff households borrow less.
Regarding the availability of funds and competition between lenders, at the 1% level of significance, we find similar results as in Survey 2 that the availability of informal funds and the availability of formal funds at village level are positively and significantly related to household borrowings.
However, the availability of funds at the commune level is not significantly related to household borrowings. The findings, again, strengthen the view that, for rural households to gain access to credit, its supply at the village level must be improved.
Impact of credit on household welfare.
In the second stage of regression, we use the Equation (1) and conduct tests using ordinary least squares method. The predicted residuals that are resulted from the first stage have included in the second stage to correct for sample selection bias and endogeneity of credit. We conduct separate tests for the two samples. Table 2 shows the DurbinHausman-Wu test which indicates whether or not the credit is endogenous and should the two stage regression is appropriate. Table 3 shows a summary of the tests of effect of credit on household welfares for the Survey 1 and 2, respectively. The test results are reported in Table 4 and 5. The dependent variables include the logarithm forms of per capita expenditure, per capita food expenditure and per capita non-food expenditure. Notes: Significant at 1% for all. * Significant at 10%. The age of household head 0. Household From Table 2 , at the 1% level of significance, the Durbin-Wu-Hausman tests show that the household credit is, indeed, endogenous for all dependent variables. Therefore, using instruments and analyzing the role of credit on household welfares based on the two stage regression are appropriate. Briefly, at the 1% level of significance, we find that household borrowing is positively and significantly related to household welfares, in terms of per capita expenditure, per capita food expenditures and per capita non-food expenditure for both the Survey 1 and Survey 2, as shown in Table 3 . We also find that, in Survey 1, household borrowing contributes more to household welfares than in Survey 2. The effect of borrowing on non-food expenditure is found to be higher than on food expenditure in both Survey 1 and 2. The effects on food and non food expenditures are lower in Survey 2.
Although the findings show very small effects, they do reveal that household borrowing has a positive impact on household welfare 5 . This result supports the view that providing credit to rural households may increase their welfares and reduce poverty. The greater effect of credit on non-food expenditure in both samples, possibly, implies that households need to borrow to finance other activities, such as production and trading business, rather than daily sustenance. However, further discussion and the correct policy assessment of the impact of credit needs to take into account cost and benefit analysis. 
The main implications.
In short, our findings reveal some important implications. First, a schematic picture of a typical household, which borrows in the rural Vietnam, is presented. A typical household owns an area of farming land and borrows to finance its production, because it lacks an 5 Econometrically, we may be concerned with the standard errors when using two separate stage regressions, as discussed in Maddala (2001, pp. 360-363). As Maddala analyzes, although the two separate stages of regression may produce consistent coefficients, the standard errors may be incorrect, since, in the second stage, the predicted values are used instead of the actual values. If so, the interpretation of the test results may lead to different conclusions. To check this, we conduct extra tests using 2SLS estimator directly. The extra tests, however, do not contradict our findings. endowment (i.e., savings). The middle-aged and larger sized households tend to borrow more. The gender of household head and the type of household (i.e., form or non-farm household), however, do not affect the amount of household borrowing. This snapshot shows that the households who borrow are those who lack endowments, but have land and labor. They, indeed, need loans for production. However, the amount of household borrowing is influenced by the availability of funds at the village level. This implies an important policy conclusion: in order for rural households to gain access to credit, the formal/semiformal credit network must be extended to the village level.
Second, the positive impact of household borrowing on household economic welfare indicates that the provision of credit to rural households is an effective tool for improving their living standards. However, the very small values of the estimated coefficients raise the question of whether it is efficient to provide financial services to the rural households. The traditional view (Robinson, 2001 ) on rural finance emphases that providing credit to rural households involves high risk and/or high transaction costs. If the costs are too high, one may question: (i) whether providing credit to rural households is good policy, and if it is; (ii) how should we provide financial services to them? This returns us to the debate of whether we should follow a subsidized poverty reduction approach or a market risk related approach aimed at achieving sustainability of financial services provision, which is well discussed in Robinson (2001) .
Conclusions
Although there has been substantial research on the relation between microfinance and household economic welfare, the research approach and methodology has been flawed. The main problems in the study of credit impact assessment include: the endogeneity of credit; and sample selection bias. In this paper, we have: (i) proposed an econometric framework that aims at minimizing the above problems; and (ii) provided the empirical evidence on the role of household credit on household economic welfares with the case of rural Vietnam.
We have found that household borrowing is affected by various factors, of which the following are important: the age of the household head, the household size, the ownership of farming land, the value of financial savings, the value of non financial savings, the availability of informal funds and the availability of formal funds at village level. The positive effect of the ownership of farming land implies either that the households owning more farming land tend to borrow more or that the lenders lend more to those households. This, possibly, demonstrates that the formal/semiformal lenders require rural households to provide collateral in the form of land use certificates. The negative coefficient of the value of financial savings and the value of nonfinancial savings on the amount of household borrowing indicates that households with insufficient endowments (i.e., low savings) tend to borrow more to finance their production. We also found that the availability of informal and formal/semiformal funds at village level increases the amount of household borrowing. This finding has a very important implication that, in order to help rural households to gain access to the formal sources of credit, the banking network must be extended to the villages.
The main purpose of this paper is to assess the influence of credit on household economic welfare. We have found that household borrowing is positively and significantly related to the household welfare in both samples. The similarity of finding for each of the two samples informally supports robustness tests. Although the effect is small, the finding implies that providing loans to rural households is a tool to help poor rural households to escape from poverty. Moreover, we found that household borrowing has a greater positive impact on poorer households, compared with better-off households. This strengthens the view that poorer households can potentially gain from access to formal/semiformal credit, in particular, and financial services, in general.
However, we may be concerned about the very low impact of credit on household welfare. Given the high transaction costs of providing credit to rural households, the benefit, or the impact, may be lower than the cost, and hence, the question is raised: should we provide credit on a risk-related, or a subsidized basis? The main case for subsidizing credit is to reduce poverty by supplying cheap credit, but, as we and many others have found (e.g., Khandker, 2003; Khandker and Faruque, 2003) , the marginal of impact is low. Moreover, credit is not the only tool in a poverty reduction strategy, so why do we need to commit a cheap credit? The risk related approach, which aims at assuring sustainability of the providers, results in the supply of much more expensive credit to rural households and we may expect exclusion of the very poor households to result. We, thus, return to the debate of which is better: the risk oriented or the subsidized poverty alleviation approach? We leave this for future research.
